Performance in a behavioral task can be facilitated by associating stimulus properties with reward. In contrast, conflicting information is known to impede task performance. Here we investigated how reward associations influence the within-trial processing of conflicting information using a color-naming Stroop task in which a subset of ink colors (task-relevant dimension) was associated with monetary incentives. We found that color-naming performance was enhanced on trials with potential-reward versus those without. Moreover, in potential-reward trials, typical conflict-induced performance decrements were attenuated if the incongruent word (task-irrelevant dimension) was unrelated to reward. In contrast, incongruent words that were semantically related to reward-predicting ink colors interfered with performance in potential-reward trials and even more so in no-reward trials, despite the semantic meaning being entirely task-irrelevant. These observations imply that the prospect of reward enhances the processing of task-relevant stimulus information, whereas incongruent reward-related information in a task-irrelevant dimension can impede task performance.
Introduction
Reward is known to be an effective motivator of behavior and a driving force for learning (for a review see Wise, 2004) . Numerous studies in humans have demonstrated that reward anticipation is associated with performance improvement in diverse behavioral domains, including response speed and accuracy (e.g., Bijleveld, Custers, & Aarts, 2010; Knutson, Adams, Fong, & Hommer, 2001) , visual discrimination and visual search (e.g., Engelmann & Pessoa, 2007; Kristjansson, Sigurjonsdottir, & Driver, 2010) , cognitive control (e.g., Locke & Braver, 2008) , negative priming (e.g., Della Libera & Chelazzi, 2006) , and memory processes (e.g., Adcock, Thangavel, Whitfield-Gabrieli, Knutson, & Gabrieli, 2006; Krebs, Schott, Schutze, & Duzel, 2009; Wittmann et al., 2005) .
While reward generally exerts enhancing effects on behavior, the presence of conflicting information is known to disrupt performance, as commonly demonstrated by conflict paradigms such as the Stroop color-naming task (Stroop, 1935) . In this task, subjects respond to the ink color of a color word (e.g., ''RED") while ignoring its semantic meaning. Typically, subjects' performance is facilitated in trials in which the information in the task-relevant (ink color) and task-irrelevant (word meaning) dimensions are congruent, and impeded if they are incongruent (MacLeod, 1991) . According to influential parallel distributed processing models of the Stroop effect, information from both input dimensions is conveyed in parallel, and the ultimate response depends on the relative activation of the two pathways (Carter & van Veen, 2007; Cohen, Dunbar, & McClelland, 1990 ). In the color-naming Stroop task, it has been proposed that automatic reading of the irrelevant word meaning strongly co-activates the 0010-0277/$ -see front matter Ó 2010 Elsevier B.V. All rights reserved. doi:10.1016/j.cognition.2010.08.018
